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(54) METHOD FOR SOLIDIRCATION TREATMENT OF USED MERCURY ADSORBENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solidify a used mercury 
adsorbent in a stabilized state by solidifying a used mercury 
adsorbent having adsorbed mercury, using a solidifying 
material composed of a mixture of Portland cement with 
blastfurance slag. 

SOLUTION: In the case of solidification treatment of a used 
mercury adsorbent A having been used in an adsorption 
removal treatment process of mercury in a natural gas 
condensate, at first a water content rate of the used 
mercury adsorbent A is adjusted. In the case where the 
mercury adsorbent A is dry in this case, a specific amount 
of water is added, and further when the mercury adsorbent 
A is dipped in water, draining is executed. Then, a solidifying 
material D prepared by mixing a granulated blast furnace 
slag C, a Portland cement B or a previously prepared blast 
furnace cement D as the solidifying material is added to the 
marcury adsorbent A, and kneaded. After kneading, the 
kneaded material is charged into a solidification container 
and allowed to make a solidified material by curing for about 

one month. Further, a formulation ratio of the blastfurnace slag C and the Portland cement B is 
preferably in the range of 10/90 to 80/20 in wt. ratio. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A solidification method of used mercury adsorbent carrying out solidification of the used 
mercury adsorbent which adsorbed mercury using a solidifying material which mixes portland cement 
and blast furnace slag. 

[Claim 2]A solidification method of the used mercury adsorbent according to claim 1 making into the 
range of 10 / 90 - 80/20 a blending ratio of blast furnace slag and portland cement which constitute 
a solidifying material by a weight ratio. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In this invention, it is related with the solidification method of used mercury 
adsorbent. 

In detail Therefore, gaseous hydrocarbon, such as natural gas, or LNG (liquefied natural gas),It is 
related with the solidification method of the used mercury adsorbent used for the adsorption 
treatment treatment process of mercury in liquid hydrocarbon, such as NGL (natural gas liquid), 
kerosene, gas oil, gasoline, and naphtha, especially a natural GASUKONDENSE rate. 

[0002] 

[Description of the Prior Art]The mercury contained in natural gas, a natural gas liquid (NGL), etc. 
has a problem of the corrosion of a heat exchanger made of aluminum, and the performance 
degradation of a catalyst. 

[0003]Then, the art which carries out adsorption treatment of the mercury contained in natural gas, 
a natural gas liquid, etc. using mercury adsorbent is provided. 

[0004]In mercury adsorbent, it is alumina support. There are nickel (nickel), Co (cobalt), a thing that 
added Mo (molybdenum) sulfide, a thing which comprises an activated carbon independent, a thing 
which supported a sulfuration alkaline metal and sulfuration alkaline-earth metals to the activated 
carbon simple substance further, etc. 

[0005]On the other hand, since mercury adsorbent after adsorbing mercury is the obnoxious waste 
having contained mercury, it must be processed by a safe method. After also driving out used 
mercury adsorbent as mercury vapour with heating, the method of making condense and processing 
as metal mercury is safe for it. [ as well as a dry cell, a fluorescent lamp, etc. ] However, even if 
Japan does not have small deer disposal equipment and it sees globally, there are few the numbers 
and there are especially in Southeast Asia. [ no ] This is because the operation management of 
equipment is [ that disposal equipment is expensive and ] difficult. The method of solidifying into 
cement etc. and disposing of appropriately as what is replaced with this method, is mentioned. 
[0006] 

[Problem(s) to be Solved by the Invention]by the way, common poisonous metal — for example, — 
Some methods of carrying out cement solidification processing of Cd (cadmium), Pb (lead), Hg 

(mercury), the Or (chromium), etc. are proposed. 

[0007]For example, Provisional Publication No. In No. 133578 [ 53 to ] ("solidifying method by 
cement of chromic compound content waste"). By carrying out addition mixing of hydraulic cement, 
blast furnace slag powder, ferrous sulfate, or the ferrous chloride, even after hydration of cement 
advances, the art of acquiring the cement solidification object which is not put to acid conditions 
and was excellent in airtightness and watertightness is indicated. 

[0008]Publication number In No. 10739 [ eight to ] ("waste treatment material and waste disposal 
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method"). The burned ash waste containing poisonous metal, such as mercury, lead, and cadmium, 
an acid earth, The art which carries out solidification by bentonite, kaolin, aluminum sulfate, 
aluminium silicate, the solid acid of a silicon dioxide or this solid acid, cement, and the thing that 
added the anti-caking agent to this further is indicated considering the elution prevention art of Pb 
as a center. 

[0009]However, since it was an inorganic compound and an organic compound, in order to have 
processed used mercury adsorbent stably, the conventional cement solidification processing of the 
chemical form voice of the mercury by which used mercury adsorbent was adsorbed was 
insufficient. 

[0010]That is, in used mercury adsorbent, mercury is adsorbed mainly with the gestalt of mercury 

sulfide, and while this mercury sulfide is insolubility and has stable character to water, in an oxidizing 

atmosphere, it shows the character which oxidizes to sulfate and is eluted easily. 

[001 1]Since a kind of mercury adsorbent has the character which reacts to alkali and is dissolved 

under a strong-base condition. When the ordinary portland cement in which strong alkali is shown 

according to a solidification process, and the alkali stimulus solidifying material which uses sodium 

hydroxide as a stimulant are used, and mercury adsorbent dissolves in a solidification process, there 

is inconvenience that solidification is checked and intensity is not revealed. 

[0012]It is in the purpose of this invention providing the solidification method of used mercury 

adsorbent which can carry out solidification of the used mercury adsorbent which adsorbed mercury 

in the state where it was stabilized, in view of the above-mentioned actual condition. 

[0013] 

[Means for Solving the Problem]There are few alkali yields produced in a solidification process, and 
a solidifying material which has the capability to stabilize mercury sulfide because the solidifying 
material itself shows reduction nature is ideal for controlling a problem in cement solidification 
processing of the **** former mentioned above. 

[0014]An artificer of this application found out that what is called blast furnace cement that mixes 
Portland cement and blast furnace slag was the optimal as a solidifying material with which it is 
satisfied of conditions like 

[0015]So, in a solidification method of used mercury adsorbent in connection with this invention, 
solidification of the used mercury adsorbent which adsorbed mercury is carried out using a 
solidifying material which mixes portland cement and blast furnace slag in order to attain the above- 
mentioned purpose. 
[0016] 

[Embodiment of the Invention] Drawing 1 shows the example which applied the solidification method 
of the used mercury adsorbent in connection with this invention to the adsorption treatment 
treatment process which removes mercury out of a natural GASUKONDENSE rate (NGL). 
[0017]As shown in drawing 1 , the solidification of used mercury adsorbent includes the process (S2) 
of kneading the process (S1) of adjusting the moisture regain of used mercury adsorbent, and used 
mercury adsorbent and a solidifying material, and the process (S2) of feeding the kneaded material 
of used mercury adsorbent and a solidifying material into a solidification container. 
[0018]In order to carry out solidification of the used mercury adsorbent like the moisture 

regain of the used mercury adsorbent A is adjusted first (SI). The "mercury adsorbent" under 
following explanation shall point out "used mercury adsorbent." 

[0019]Here, when the mercury adsorbent A is dry, the water of the specified quantity is added to 
this mercury adsorbent A, and when the mercury adsorbent A is immersed in water, the moisture 
regain of the mercury adsorbent A is adjusted by draining off water to the mercury adsorbent A. At 
the time of adjustment of this moisture regain, the mercury adsorbent A may still be the fabricated 
gestalt, or may be ground. 

[0020]After adjusting the moisture regain of the mercury adsorbent A, in addition to the mercury 
adsorbent A with which moisture regain was adjusted, blast furnace cement D as the solidifying 
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material D which mixes blast-furnace-slag B and the portland cement C, or a solidifying material 
prepared beforehand is kneaded (S2). 

[0021]When mixing the solidifying material D with the mercury adsorbent A, the mercury adsorbent 
A with which moisture regain was adjusted to the cement base (solidifying material) D which added, 
kneaded and prepared water to the solidifying material D which mixes blast-furnace-slag B and the 
Portland cement C, or blast furnace cement may be added. 

[0022]After kneading the mercury adsorbent A and the solidifying material (blast furnace cement) D, 
this kneaded material is fed into the solidification container (not shown) of specified shape (S3). 
After this, by recuperating oneself about one month, solidification of the mercury adsorbent A will 
be carried out because the mercury adsorbent A and kneaded material with the solidifying material 
D change with a solidified body. 

[0023]As stated also in advance, mercury adsorbent adsorbs mercury as mercury sulfide here, As a 
method of solidifying so that elution of mercury from hydrogen adsorbent may be controlled and 
disposal may be suited, application of the cement solidification material which blended blast furnace 
slag is the optimal, without having the capability to insolubilize and spoiling this capability. 
[0024]By namely, the thing for which mercury adsorbent is solidified with the cement which iron and 
the sulfur component which show reduction nature contain in blast furnace slag, and blended blast 
furnace slag. Since mercury adsorbent can be solidified in reducing atmosphere, it becomes possible 
to fix stably with the gestalt of mercury sulfide which is an adsorption gestalt of mercury. 
[0025]The mercury adsorbent containing nickel, Co, and Mo, When the solidifying material which 
generates a lot of [ since nickel etc. dissolve under a strong-base condition / when solidifying like 
Portland cement ] calcium hydroxide is used. Solidification of cement is checked with the metal 
which the mercury fixed performance which some mercury adsorbent dissolves and mercury 
adsorbent has was spoiled, and dissolved. In order to suppress the dissolution of such mercury 
adsorbent and to generate a stable solidified body, an alkaline low solidifying material is suitable and 
the cement solidification material which contains blast furnace slag so much is suitable as an 
alkaline low solidifying material. 

[0026]Therefore, according to the fixing method of the used mercury adsorbent in connection with 
this invention which carries out solidification of the mercury adsorbent using the solidifying material 
which mixes portland cement and blast furnace slag as mentioned above. It becomes possible to fix 

used mercury adsorbent in the state where it was stabilized, without causing the insufficient 
strength of unprepared elution of mercury, or a solidified body, since the thing which fix stably the 
mercury by which mercury adsorbent was adsorbed and for which solidification of a solidifying 
material is prevented from alkaline lowness while being able to carry out things can be suppressed. 
[0027]Since the solidifying material which mixes portland cement and blast furnace slag is generally 
cheaply marketed as blast furnace cement and can be easily obtained not only in the inside of Japan 
but in every country in the world, it becomes possible to carry out solidification of the used mercury 
adsorbent simple and cheaply. 

[0028]In the fixing method of the used mercury adsorbent in connection with this invention, the 
main work, In order to mix [ very easy ] used mercury adsorbent, a solidifying material, and water, it 
becomes possible to carry out solidification of the used mercury adsorbent very easily into the 
petroleum plant which used mercury adsorbent generates. 

[0029]Table 1 indicated to drawing 2 expresses the result of having carried out the elution test, to 
the solidified body created using various kinds of solidifying materials. 

[0030]the so-called pellet of the nickehCr-MoX catalyst which made the gamma alumina carrier 
support nickel, Cr, and Mo sulfide with this examination — mercury 0.8 wt% — the thing made to 
adsorb is made into the sample of mercury adsorbent. 

[0031]The comparative examination is carried out about three sorts of solidified bodies and the 
mercury adsorbent simple substance which were created using these solidifying materials, using an 
ordinary-portland-cement and blast furnace cement C kind equivalent (portland cement/blast 
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furnace slag = 35/65 wt%) and slag cement as a solidifying material. 

[0032]Each solidified body is mercury adsorbent. It is water to 5 g. 9.2 g, solidifying material After 
adding 17.9 g and mixing, this was supplied to the solidification container, and in the room 
temperature, care of health was performed for one month, and it created. In using slag cement as a 
solidifying material, it has also added the sodium hydroxide solution as a hardening agent. 
[0033]The elution test was carried out according to the "assaying method of metal etc. which are 
contained in industrial waste" Environment-Protection-Agency notification No. (February, Showa 
48) 13. That is, a sample is extracted from liquid after grinding the created solidified body and 
shaking in weak chloride aqueous acids for ordinary temperature 6 hours, and this sample is 
quantified by hydride generation atomic absorption spectrophotometry. 

[0034]The solidified body using blast furnace cement as a solidifying material has the low mercury 
concentration in an eluate compared with a mercury adsorbent simple substance, and it is clear 
from the test result of Table 1 that its elution of mercury is controlled by solidification. 
[0035]On the other hand, in the solidified body using portland cement as a solidifying material, and 
the solidified body using slag cement as a solidifying material, the phenomenon in which elution of 
mercury will be promoted conversely is seen compared with a mercury adsorbent simple substance. 
[0036]On the other hand, it turns out that the oxidation-reduction potential of the eluate shows the 
low value in the solidified body which used blast furnace cement and slag cement as the solidifying 
material, and these solidified bodies show reduction nature. 

[0037] However, although the solidified body which used slag cement as the solidifying material has a 
low oxidation-reduction potential, since the sodium hydroxide solution is added as a hardening agent, 
the dissolution of mercury adsorbent arises, and it does not solidify thoroughly, but, therefore, the 
elution depressor effect of mercury will become small. 

[0038]When used mercury adsorbent is fixed from this result, controlling elution of mercury 
effectively, it turns out that use of the solidifying material which blends portland cement and blast 
furnace slag is the optimal. 

[0039]Table 2 indicated to drawing 3 expresses the result of having carried out the elution test, to 
the solidified body created using the various solidifying materials which changed the mixture ratio of 
Portland cement and blast furnace slag. 

[0040]In this examination, the chemical form voice of the mercury by which mercury adsorbent was 
adsorbed is imitated, and the powder of mercury sulfide is used as a sample. 

[0041]What mixed three sorts of blast furnace slag from which a maker differs, and portland cement 
by various kinds of weight ratios of 5/95, 10/90, 20/80, 40/60, 65/35, and 80/20 is used as a 
solidifying material. 

[0042]In a solidified body and water of 1 4.3 g A 35.7-g solidifying material is added, and it mixes, and 
is this. After adding 0.058-g mercury sulfide powder and mixing, it is creating by supplying to a 
solidification container and recuperating oneself. 

[0043]According to the "assaying method of metal etc. which are contained in industrial waste" 
Environment-Protection-Agency notification No. (February, Showa 48) 13, an elution test as well as 
the examination which showed the result in Table 1, A sample is extracted from liquid after grinding 
the created solidified body and shaking in weak chloride aqueous acids for ordinary temperature 6 
hours, and this sample is quantified by hydride generation atomic absorption spectrophotometry. 
[0044]The mercury concentration in the eluate in each solidified body is not based on the difference 
in the maker of blast furnace slag, but shows the almost same measured value so that clearly from 
Table 2. It turns out that it is what is revealed based on the physical properties with which the fixed 
effect of mercury in the solidifying material having contained blast furnace slag is not based on a 
specific kind of blast furnace slag, and blast furnace slag is generally provided from this. 
[0045]When the blending ratio of blast furnace slag to portland cement uses a low solidifying 
material. Although the tendency for the elution volume of mercury to increase is seen, the blending 
ratio of blast furnace slag and portland cement is a weight ratio. In 10/90 - 80/20, the elution 
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volume of mercury shows the low value. 

[0046]As a result, when used mercury adsorbent Is fixed controlling elution of mercury effectively, 
the blending ratio of blast furnace slag and portland cement is a weight ratio. It turns out that the 
solidifying material in the range of 10 / 90 - 80/20 can be used. 

[0047]The solidification method of the mercury adsorbent in connection with this invention. Only not 
only in the adsorption treatment treatment process which removes mercury out of a natural 
GASUKONDENSE rate (NGL), Also when removing mercury out of liquid hydrocarbon, such as 
gaseous hydrocarbon, such as natural gas, LNG (liquefied natural gas), kerosene, gas oil, gasoline, 
naphtha, it cannot be overemphasized that it can apply very effectively. 
[0048] 

[Effect of the Invention]As mentioned above, as explained in full detail, in the solidification method 
of the used mercury adsorbent in connection with this invention, solidification of the used mercury 
adsorbent which adsorbed mercury is carried out using the solidifying material which mixes portland 
cement and blast furnace slag. 

[0049]according to the fixing method of the used mercury adsorbent in connection with this 
invention, the mercury by which mercury adsorbent was adsorbed is fixed stably, while being able to 
carry out things. It becomes possible to fix used mercury adsorbent in the state where it was 
stabilized, without causing the insufficient strength of unprepared elution of mercury, or a solidified 
body, since it can suppress that solidification of a solidifying material is prevented from alkaline 
lowness. 

[0050]The solidifying material which mixes portland cement and blast furnace slag according to the 
fixing method of the used mercury adsorbent in connection with this invention, Since it is generally 
cheaply marketed as blast furnace cement and not only the inside of Japan but every country in the 
world can be obtained easily, it becomes possible to carry out solidification of the used mercury 
adsorbent simple and cheaply. 

[0051]In order for main work to mix [ very easy ] used mercury adsorbent, a solidifying material, and 
water according to the fixing method of the used mercury adsorbent in connection with this 
invention. Even if it is in the petroleum plant which used mercury adsorbent generates, it becomes 
possible to carry out solidification of the used mercury adsorbent very easily. 



[Translation done.] 
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TECHNICAL FIELD 



[Field of the Invention]In this invention, it is related with the solidification method of used mercury 
adsorbent. 

In detail Therefore, gaseous hydrocarbon, such as natural gas, or LNG (liquefied natural gas),It is 
related with the solidification method of the used mercury adsorbent used for the adsorption 
treatment treatment process of mercury in liquid hydrocarbon, such as NGL (natural gas liquid), 
kerosene, gas oil, gasoline, and naphtha, especially a natural GASUKONDENSE rate. 
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EFFECT OF THE INVENTION 

[Effect of the InventionjAs mentioned above, as explained in full detail, in the solidification method 
of the used mercury adsorbent in connection with this invention, solidification of the used mercury 
adsorbent which adsorbed mercury is carried out using the solidifying material which mixes portland 
cement and blast furnace slag. 

[0049]according to the fixing method of the used mercury adsorbent in connection with this 
invention, the mercury by which mercury adsorbent was adsorbed is fixed stably, while being able to 
carry out things, It becomes possible to fix used mercury adsorbent in the state where it was 
stabilized, without causing the insufficient strength of unprepared elution of mercury, or a solidified 
body, since it can suppress that solidification of a solidifying material is prevented from alkaline 
lowness. 

[0050]According to the fixing method of the used mercury adsorbent in connection with this 
invention, generally, the solidifying material which mixes portland cement and blast furnace slag is 
cheaply marketed as blast furnace cement. 

Since not only the inside of Japan but every country in the world can be obtained easily, it becomes 
possible to carry out solidification of the used mercury adsorbent simple and cheaply. 

[0051 ]In order for main work to mix [ very easy ] used mercury adsorbent, a solidifying material, and 
water according to the fixing method of the used mercury adsorbent in connection with this 
invention. Even if it is in the petroleum plant which used mercury adsorbent generates, it becomes 
possible to carry out solidification of the used mercury adsorbent very easily. 



[Translation done.] 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention]by the way, common poisonous metal — for example, — 
Some methods of carrying out cement solidification processing of Cd (cadmium), Pb (lead), Hg 
(mercury), the Cr (chromium), etc. are proposed. 

[0007]For example, Provisional Publication No. In No. 133578 [ 53 to ] ("solidifying method by 
cement of chromic compound content waste"). By carrying out addition mixing of hydraulic cement, 
blast furnace slag powder, ferrous sulfate, or the ferrous chloride, even after hydration of cement 
advances, the art of acquiring the cement solidification object which is not put to acid conditions 
and was excellent in airtightness and watertightness is indicated. 

[0008]Publication number In No. 10739 [ eight to ] ("waste treatment material and waste disposal 
method"). The burned ash waste containing poisonous metal, such as mercury, lead, and cadmium, 
an acid earth, The art which carries out solidification by bentonite, kaolin, aluminum sulfate, 
aluminium silicate, the solid acid of a silicon dioxide or this solid acid, cement, and the thing that 
added the anti-caking agent to this further is indicated considering the elution prevention art of Pb 
as a center. 

[0009] However, since it was an inorganic compound and an organic compound, in order to have 
processed used mercury adsorbent stably, the conventional cement solidification processing of the 
chemical form voice of the mercury by which used mercury adsorbent was adsorbed was 
insufficient. 

[0010]That is, in used mercury adsorbent, mercury is adsorbed mainly with the gestalt of mercury 

sulfide, and while this mercury sulfide is insolubility and has stable character to water, in an oxidizing 

atmosphere, it shows the character which oxidizes to sulfate and is eluted easily. 

[0011]Since a kind of mercury adsorbent has the character which reacts to alkali and is dissolved 

under a strong-base condition, When the ordinary portland cement In which strong alkali is shown 

according to a solidification process, and the alkali stimulus solidifying material which uses sodium 

hydroxide as a stimulant are used, and mercury adsorbent dissolves in a solidification process, there 

is inconvenience that solidification is checked and intensity is not revealed. 

[0012]It is in the purpose of this invention providing the solidification method of used mercury 

adsorbent which can carry out solidification of the used mercury adsorbent which adsorbed mercury 

in the state where it was stabilized, in view of the above-mentioned actual condition. 
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MEANS 

[Means for Solving the Problem]There are few alkali yields produced in a solidification process, and 
a solidifying material which has the capability to stabilize mercury sulfide because the solidifying 
material itself shows reduction nature is ideal for controlling a problem in cement solidification 
processing of the **** former mentioned above. 

[0014]An artificer of this application found out that what is called blast furnace cement that mixes 
Portland cement and blast furnace slag was the optimal as a solidifying material with which it is 
satisfied of conditions like 

[0015]So, In a solidification method of used mercury adsorbent in connection with this invention, 
solidification of the used mercury adsorbent which adsorbed mercury is carried out using a 
solidifying material which mixes portland cement and blast furnace slag in order to attain the above- 
mentioned purpose. 
[0016] 

[Embodiment of the Invention] Drawing^L shows the example which applied the solidification method 
of the used mercury adsorbent in connection with this invention to the adsorption treatment 
treatment process which removes mercury out of a natural GASUKONDENSE rate (NGL). 
[0017]As shown in drawing 1 , the solidification of used mercury adsorbent includes the process (S2) 
of kneading the process (S1) of adjusting the moisture regain of used mercury adsorbent, and used 
mercury adsorbent and a solidifying material, and the process (S2) of feeding the kneaded material 
of used mercury adsorbent and a solidifying material into a solidification container. 
[0018]In order to carry out solidification of the used mercury adsorbent like the moisture 
regain of the used mercury adsorbent A is adjusted first (S1). The "mercury adsorbent" under 
following explanation shall point out "used mercury adsorbent." 

[0019]Here, when the mercury adsorbent A is dry, the water of the specified quantity is added to 
this mercury adsorbent A, and when the mercury adsorbent A is immersed in water, the moisture 
regain of the mercury adsorbent A is adjusted by draining off water to the mercury adsorbent A. At 
the time of adjustment of this moisture regain, the mercury adsorbent A may still be the fabricated 
gestalt, or may be ground. 

[0020]After adjusting the moisture regain of the mercury adsorbent A, in addition to the mercury 
adsorbent A with which moisture regain was adjusted, blast furnace cement D as the solidifying 
material D which mixes blast-furnace-slag B and the portland cement C, or a solidifying material 
prepared beforehand is kneaded (S2). 

[0021]When mixing the solidifying material D with the mercury adsorbent A, the mercury adsorbent 
A with which moisture regain was adjusted to the cement base (solidifying material) D which added, 
kneaded and prepared water to the solidifying material D which mixes blast-furnace-slag B and the 
Portland cement 0, or blast furnace cement may be added. 

[0022]After kneading the mercury adsorbent A and the solidifying material (blast furnace cement) D, 
this kneaded material is fed into the solidification container (not shown) of specified shape (S3). 
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After this, by recuperating oneself about one month, solidification of the mercury adsorbent A will 
be carried out because the mercury adsorbent A and kneaded material with the solidifying material 
D change with a solidified body. 

[0023]As stated also in advance, mercury adsorbent adsorbs mercury as mercury sulfide here, As a 
method of solidifying so that elution of mercury from hydrogen adsorbent may be controlled and 
disposal may be suited, application of the cement solidification material which blended blast furnace 
slag is the optimal, without having the capability to insolubilize and spoiling this capability. 
[0024]By namely, the thing for which mercury adsorbent is solidified with the cement which iron and 
the sulfur component which show reduction nature contain in blast furnace slag, and blended blast 
furnace slag. Since mercury adsorbent can be solidified in reducing atmosphere, it becomes possible 
to fix stably with the gestalt of mercury sulfide which is an adsorption gestalt of mercury. 
[0025]The mercury adsorbent containing nickel, Co, and Mo, When the solidifying material which 
generates a lot of [ since nickel etc. dissolve under a strong-base condition / when solidifying like 
Portland cement ] calcium hydroxide is used. Solidification of cement is checked with the metal 
which the mercury fixed performance which some mercury adsorbent dissolves and mercury 
adsorbent has was spoiled, and dissolved. In order to suppress the dissolution of such mercury 
adsorbent and to generate a stable solidified body, an alkaline low solidifying material is suitable and 
the cement solidification material which contains blast furnace slag so much is suitable as an 
alkaline low solidifying material. 

[0026]Therefore, according to the fixing method of the used mercury adsorbent in connection with 
this invention which carries out solidification of the mercury adsorbent using the solidifying material 
which mixes portland cement and blast furnace slag as mentioned above. It becomes possible to fix 
used mercury adsorbent in the state where it was stabilized, without causing the insufficient 
strength of unprepared elution of mercury, or a solidified body, since the thing which fix stably the 
mercury by which mercury adsorbent was adsorbed and for which solidification of a solidifying 
material is prevented from alkaline lowness while being able to carry out things can be suppressed. 
[0027]Since the solidifying material which mixes portland cement and blast furnace slag is generally 
cheaply marketed as blast furnace cement and can be easily obtained not only in the inside of Japan 
but in every country in the world, it becomes possible to carry out solidification of the used mercury 
adsorbent simple and cheaply. 

[0028]In the fixing method of the used mercury adsorbent in connection with this invention, the 
main work, In order to mix [ very easy ] used mercury adsorbent, a solidifying material, and water, it 
becomes possible to carry out solidification of the used mercury adsorbent very easily into the 
petroleum plant which used mercury adsorbent generates. 

[0029]Table 1 indicated to drawing 2 expresses the result of having carried out the elution test, to 
the solidified body created using various kinds of solidifying materials. 

[0030]the so-called pellet of the nickel-Cr-MoX catalyst which made the gamma alumina carrier 
support nickel, Cr, and Mo sulfide with this examination — mercury 0.8 wt% — the thing made to 
adsorb is made into the sample of mercury adsorbent. 

[0031]The comparative examination is carried out about three sorts of solidified bodies and the 
mercury adsorbent simple substance which were created using these solidifying materials, using an 
ordinary-portland-cement and blast furnace cement C kind equivalent (portland cement/blast 
furnace slag = 35/65 wt%) and slag cement as a solidifying material. 

[0032] Each solidified body is mercury adsorbent. It is water to 5 g. 9.2 g, solidifying material After 
adding 1 7.9 g and mixing, this was supplied to the solidification container, and in the room 
temperature, care of health was performed for one month, and it created. In using slag cement as a 
solidifying material, it has also added the sodium hydroxide solution as a hardening agent. 
[0033]The elution test was carried out according to the "assaying method of metal etc. which are 
contained in industrial waste" Environment-Protection-Agency notification No. (February, Showa 
48) 13. That is, a sample is extracted from liquid after grinding the created solidified body and 
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shaking in weak chloride aqueous acids for ordinary temperature 6 hours, and this sample is 
quantified by hydride generation atomic absorption spectrophotometry. 

[0034]The solidified body using blast furnace cement as a solidifying material has the low mercury 
concentration in an eluate compared with a mercury adsorbent simple substance, and it is clear 
from the test result of Table 1 that its elution of mercury is controlled by solidification. 
[0035]On the other hand, in the solidified body using portland cement as a solidifying material, and 
the solidified body using slag cement as a solidifying material, the phenomenon in which elution of 
mercury will be promoted conversely is seen compared with a mercury adsorbent simple substance. 
[0036]On the other hand, it turns out that the oxidation-reduction potential of the eluate shows the 
low value in the solidified body which used blast furnace cement and slag cement as the solidifying 
material, and these solidified bodies show reduction nature. 

[0037] However, although the solidified body which used slag cement as the solidifying material has a 
low oxidation-reduction potential, since the sodium hydroxide solution is added as a hardening agent, 
the dissolution of mercury adsorbent arises, and it does not solidify thoroughly, but, therefore, the 
elution depressor effect of mercury will become small. 

[0038]When used mercury adsorbent is fixed from this result, controlling elution of mercury 
effectively, it turns out that use of the solidifying material which blends portland cement and blast 
furnace slag is the optimal. 

[0039]Table 2 indicated to drawing 3 expresses the result of having carried out the elution test, to 
the solidified body created using the various solidifying materials which changed the mixture ratio of 
Portland cement and blast furnace slag. 

[0040]In this examination, the chemical form voice of the mercury by which mercury adsorbent was 
adsorbed is imitated, and the powder of mercury sulfide is used as a sample. 

[0041]What mixed three sorts of blast furnace slag from which a maker differs, and portland cement 
by various kinds of weight ratios of 5/95, 10/90, 20/80, 40/60, 65/35, and 80/20 is used as a 
solidifying material. 

[0042]In a solidified body and water of 14.3 g A 35.7-g solidifying material is added, and it mixes, and 
is this. After adding 0.058-g mercury sulfide powder and mixing, it is creating by supplying to a 
solidification container and recuperating oneself 

[0043]According to the "assaying method of metal etc. which are contained in industrial waste" 
Environment-Protection-Agency notification No. (February, Showa 48) 13, an elution test as well as 
the examination which showed the result in Table 1, A sample is extracted from liquid after grinding 
the created solidified body and shaking in weak chloride aqueous acids for ordinary temperature 6 
hours, and this sample is quantified by hydride generation atomic absorption spectrophotometry. 
[0044]The mercury concentration in the eluate in each solidified body is not based on the difference 
in the maker of blast furnace slag, but shows the almost same measured value so that clearly from 
Table 2. It turns out that it is what is revealed based on the physical properties with which the fixed 
effect of mercury in the solidifying material having contained blast furnace slag is not based on a 
specific kind of blast furnace slag, and blast furnace slag is generally provided from this. 
[0045]When the blending ratio of blast furnace slag to portland cement uses a low solidifying 
material. Although the tendency for the elution volume of mercury to increase is seen, the blending 
ratio of blast furnace slag and portland cement is a weight ratio. In 10/90 - 80/20, the elution 
volume of mercury shows the low value. 

[0046]As a result, when used mercury adsorbent is fixed controlling elution of mercury effectively, 
the blending ratio of blast furnace slag and portland cement is a weight ratio. It turns out that the 
solidifying material in the range of 10 / 90 - 80/20 can be used. 

[0047]The solidification method of the mercury adsorbent in connection with this invention, Only not 
only in the adsorption treatment treatment process which removes mercury out of a natural 
GASUKONDENSE rate (NGL), Also when removing mercury out of liquid hydrocarbon, such as 
gaseous hydrocarbon, such as natural gas, LNG (liquefied natural gas), kerosene, gas oil, gasoline. 
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naphtha, it cannot be overemphasized that it can apply very effectively. 
[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawi ng llThe work-flows figure showing the solidification method of the used mercury adsorbent 
in connection with this invention. 

[Drawing 2] The table 1 showing the result of having carried out the elution test to the solidified 
body created using various kinds of solidifying materials. 

[Drawing 3] The table 2 showing the result of having carried out the elution test to the solidified 

body created using the various solidifying materials which changed the mixing ratio of portland 

cement and blast furnace slag. 

[Description of Notations] 

A — Used mercury adsorbent, 

B — Portland cement, 

C — Blast furnace slag 

D — A solidifying material, blast furnace cement. 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 9/15/2008 



JP, 1 1 -3475 1 6,A [DRAWINGS] 



Page 1 of 2 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 1] 
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